Rearrangement of the retino-collicular projection after partial optic nerve crush in the adult rat.
The establishment of retino-collicular topography is a well-investigated model of axon pathfinding and it was believed that this topography is irreversibly fixed throughout life. We now report that, after partial crush of the adult rat optic nerve, the anterograde transport of intravitreally-injected tracers via axons of surviving retinal ganglion cells (RGC) in all retinal quadrants is confined to the rostro-medial part of the superior colliculus (SC). This indicates that the retino-collicular topography is rearranged after partial crush of the adult rat optic nerve. The reorganization starts in the injured optic nerve where surviving axonal fibres are demyelinized and bundled in the periphery of the optic nerve distal to the crush site. This is followed by a displacement of surviving axons to the medial part of the optic tract (OT) within 2 weeks. The infiltration of macrophages with the subsequent production of tumour necrosis factor-alpha at the lesion site is a prerequisite for the altered retino-collicular projection as blockade of tumour necrosis factor-alpha signalling with the neutralizing antibody Infliximab abolishes reorganization in the SC and lateralization of RGC axons in the optic nerve and OT. This suggests that optic nerve inflammation is necessary for a progressive bundling of surviving RGC axons, probably via clearance of cellular debris which, in turn, may lead to a redistribution of RGC axons to the medial OT and rostro-medial SC.